Enhancement of survivin-specific anti-tumor immunity by adenovirus prime protein-boost immunity strategy with DDA/MPL adjuvant in a murine melanoma model.
As an ideal tumor antigen, survivin has been widely used for tumor immunotherapy. Nevertheless, no effective protein vaccine targeting survivin has been reported, which may be due to its poor ability to induce cellular immunity. Thus, a suitable immunoadjuvant and optimized immunization strategy can greatly enhance the cellular immune response to this protein vaccine. DDA/MPL (monophosphoryl lipid A formulated with cationic dimethyldioctadecylammonium) has been reported to enhance the antigen uptake and presentation to T cells as an adjuvant. Meanwhile, a heterologous prime-boost strategy can enhance the cellular immunity of a protein vaccine by applying different antigen-presenting systems. Here, DDA/MPL and an adenovirus prime-protein boost strategy were applied to enhance the specific anti-tumor immunity of a truncated survivin protein vaccine. Antigen-specific IFN-γ-secreting T cells were increased by 10-fold, and cytotoxic T lympohocytes (CTLs) were induced effectively when the protein vaccine was combined with the DDA/MPL adjuvant. Meanwhile, the Th1 type cellular immune response was strongly enhanced and tumor inhibition was significantly increased by 96% with the adenovirus/protein prime-boost strategy, compared to the protein homologous prime-boost strategy. Moreover, this adjuvanted heterologous prime-boost strategy combined with oxaliplatin could significantly enhance the efficiency of tumor growth inhibition through promoting the proliferation of splenocytes. Thus, our results provide a novel vaccine strategy for cancer therapy using an adenovirus prime-protein boost strategy in a murine melanoma model, and its combination with oxaliplatin may further enhance the anti-tumor efficacy while alleviating side effects of the drug.